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results with computer-produced samples from a uniform distribution of
the same colors. The distribution of colors in the candies was far from
uniform. The purpose of the exercise was to demonstrate from the com-
parison that the candy colors were not, in fact, uniformly distributed.
Yet u... some students simply believed that the computer model was
correct because it was on the computer, even though they had entered
the population model themselves."

Overoptimism about the effectiveness of computers is a major poten-
tial pitfall in teaching statistics, as is insufficient planning to integrate
calculators and computers into the curriculum. Graduated use of calcu-
lators and computers is essential if students are to gain their advantages
without coming to believe in a "magic box."

Basic arithmetic skills are needed for mental arithmetic and estima-
tion, which are important in checking automated calculations. Four-
function calculators preserve control over the order of operations, which
must be requested one by one, while automating only the algorithms.
A child must understand, for example, the distinction between divisor
and dividend in order to use a calculator for long division. A child must
know that one finds a mean by adding the observations and dividing by
their number in order to compute Jc with a basic calculator. Children
can therefore begin to use calculators in their study of data as soon as
the operations are understood. Later, a calculator that will compute the
sample mean and standard deviation directly from keyed-in data can
be used to bypass routine algorithms already mastered.

At a more advanced level, some histograms should be made by hand
before turning to attractive software that chooses groups and creates
histograms directly from the raw data. Perhaps most importantly, ex-
perience with physical chance devices and physical simulations such as
drawing colored beads from a box should precede computer simulations.
"Microworlds" need have no connection with reality, yet students tend
to believe that the computer presents reality. A carefully graduated
transition from physical to digital is very important. The practice of
graduated use is easiest when calculators and computers are part of the
normal classroom environment to be used as needed, not reserved for
special projects or upper grades.

From Data to Inference

There are several organizing principles that help us see the mathemat-
ical study of data and chance as a coherent whole. One such principle
is the progression of ideas from data analysis to data production to prob-
ability to inference. The discussion in this essay is organized in these
same stages: